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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 10-21-08 has been entered. 

Claims 21-28 are pending. Claims 21 and 24-28 are under consideration. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall sel forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 21 and 24-28 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

While determining whether a specification is enabling, one considered whether the 
claimed invention provides sufficient guidance to make and use the claimed invention, if not, 
whether an artisan would have required undue experimentation to make and use the claimed 
invention and whether working examples have been provided. When determining whether a 
specification meets the enablement requirement, some of the factors that need to be analyzed are: 
the breadth of the claims, the nature of the invention, the state of the prior art, the level of one of 
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ordinary skill, the level of predictability in the art, the amount of direction provided by the 
inventor, the existence of working examples, and whether the quantity of any necessary 
experimentation to make or use the invention based on the content of the disclosure is "undue" 
(In re Wands, 858 F.2d at 737, 8 USPQ2d 1400, 1404 (Fed. Cir.1988)). 

Furthermore, the USPTO does not have laboratory facilities to test if an invention with 
function as claimed when working examples are not disclosed in the specification, therefore, 
enablement issues are raises and discussed based on the state of knowledge pertinent to an art at 
the time of the invention, therefore skepticism raised in the enablement rejections are those 
raised in the art by artisans of expertise. 

Claims 21 and 24-28 are directed to a method for assessing a culture comprising human 
embryonic stem cells for the presence of undifferentiated cells by measuring PODXL expression 
level in the culture under a first set of conditions and a second set of conditions, wherein the 
second set of conditions contains an agent suitable for inducing differentiation of the human 
embryonic stem cells and the first set of conditions does not have said agent, and a decrease in 
PODXL level under second set of conditions relative to that of first set of conditions indicates 
there are more undifferentiated cells in the culture under first set of conditions. Claims 24 and 
25 specify the PODXL expression level is measured at the protein level and by antibody assay, 
respectively. Claim 26 specifies the PODXL expression level is measured using flow cytometry. 
Claims 27 and 28 specify the first set of conditions comprises culruring the cells in the presence 
of a feeder layer or a matrix. 

The specification discloses a plurality of marker genes that appear to be more abundantly 
expressed in undifferentiated hES cell lines when compared to that in differentiated hES cell 
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lines (i.e. differentiated hES cell lines that have been induced to differentiate to embryoid body 
(EB) formation, exposure to retinoid acid to differentiate to neuronal precursor cells, and 
exposure to DMSO to differentiate to hepatocyte precursor cells). The specification discloses a 
plurality of marker genes that appear to be less abundantly expressed in undifferentiated hES cell 
lines as compared to that in differentiated hES cell lines (Examples 1-3, Table 2 and 3). 
Examples 4, 5 and 8 demonstrate high level expression of PODXL in undifferentiated hES cells 
and PODXL expression level decreased after growing the undifferentiated hES cells in 
unconditioned culture medium by real-time PCR assay (mRNA level). 

The claims encompass assessing a culture comprising human embryonic stem cells for 
the presence of undifferentiated cells by measuring PODXL protein expression level in the 
culture at two different sets of culture conditions. The specification fails to provide adequate 
guidance and evidence for how to assess the presence of undifferentiated hES cells by measuring 
PODXL protein expression level. The data shown in Tables 2 and 3, and Examples 4, 5 and 8 of 
the specification are expression levels of cDNA rather than protein expression levels. It was 
known in the art that expression levels of cDNA or mRNA do not necessarily correspond to the 
expression level of protein since there are post-transcription regulation of mRNA and post- 
translational regulation of protein. Spence et al., 2006 (Molecular Cancer Research, Vol. 4, No. 
1, p. 47-60) points out that "[I]n the majority of publications, total mRNA is analyzed, which 
does not reflect the level of translation of a given transcript. However, experiments in yeast 
indicate that there is little correlation between mRNA abundance and protein level". The 
discrepancy between mRNA and protein levels not only occurs in yeast but also in mammalian 
cells. Pradet-Balade et al, 2001 (Trends in Biochemical Sciences, Vol. 26, No. 4, p. 225-229) 
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reports that "analyses in yeast and mammalian cells have demonstrated that mRNA levels alone 
are unreliable indicators of the corresponding protein abundances. This discrepancy between 
mRNA and protein levels argues for the relevance of additional control mechanisms besides 
transcription" (e.g. abstract). "mRNA abundance is a poor indicator of the level of the 
corresponding protein . . . this disparity between protein and transcript levels might lead to 
misinterpretation of mRNA profiling results" (e.g. p. 225, right column). Anderson et al, 1997 
(Electrophoresis, Vol. 18, p. 533-537) analyzed human liver by quantitative two-dimensional 
electrophoresis and by Transcript Image methodology, and shows a correlation coefficient of 
0.48 between the mRNA and protein abundances which suggests that post-transcriptional 
regulation of gene expression is a frequent phenomenon in higher organisms (e.g. abstract). Fu 
et al, 1996 (The EMBO Journal, Vol. 15, No. 16, pp. 4392-4401) examined the regulation of 
p53 gene expression in human leukemmic blasts and found that there is no correlation between 
the level of p53 mRNA and the level of p53 protein expression in blast cells, and two cell lines 
having similar levels of p53 protein expression show different levels of p53 mRNA (e.g. 
abstract). 

Further, Hanash et al, 2002 (Briefings in Functional Genomics and Proteomics, Vol. 1, 
No. 1, p. 10-22) points out that "[expression levels of a protein depend not only on transcription 
rates of the gene but also on additional mechanisms, including translational regulation" and 
"modulation of the initiation rate of protein synthesis can influence both the overall rate of 
protein synthesis as well as the relative rates of synthesis of different proteins translated from 
different mRNA species which vary over a 100-fold range in their translation efficiency . . . 
translation of some mRNAs is increased dramatically (up to 30-fold) while overall translational 
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upregulation is modest (1.5- to two-fold)" (p. 14, right column). "The selective translational 
control can be dependent on mechanisms that target ligands to individual mRNAs, and on the 
differential sensitivity of mRNAs to subtle changes in the activity of components of the 
translation machinery" (e.g. p. 15, left column, 1 st paragraph). Hanash reports that "there was a 
poor correlation between mRNA and protein levels, which was even weaker in tumour cell lines" 
(e.g. p. 15, right column, 1 st paragraph). It is apparent that mRNA level does not necessarily 
reflect protein level. 

The specification also fails to provide adequate guidance and evidence for whether the 
expression levels of cDNA or mRNA of PODXL gene at different differentiated stages of the 
hES cells could be translated into expression levels of PODXL protein. The cited Hara reference 
in the IDS filed 7-2-07 fails to disclose the correlation between the mRNA expression level and 
the protein expression level of PODXL. Hara reference discloses that PCLP1 mRNA is detected 
in kidney, heart, lung, brain, and muscle, but not in spleen, thymus, small intestine, or liver of 
adult mice (e.g. bridging p. 568 and 569). Hara shows PCLP1 protein expression in aorta-gonad- 
mesonephros (AGM) endothelial-like cells by immunostaining with anti-PCLPl antibody (e.g. p. 
569, right column). Expression of PCLP1 mRNA in kidney, heart, lung, brain, and muscle of 
adult mice does not correlate to expression of PCLP1 protein in AGM endothelial-like cells. 
Detection of PCLP1 mRNA in adult mice and PCLP1 protein expression in AGM region of a 
mouse embryo does NOT correlate mRNA level and protein level of PCLP1 . The comparison of 
mRNAs and protein levels of PODXL (PCLP-1) has to be carried out at the same cell type or 
same location. The correlation between mRNA level and protein level varies depending on the 
tissues or cell lines analyzed. Frentzel et al., 1993 (Eur. J. Biochem., Vol. 216, p. 1 19-126) 
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analyzes proteasome protein subunit, the mouse beta-type subunit LMP2 and LMP7 (LMP, low- 
molecular-mass protein) and shows that "[t]he proportion of LMP2-subunit-containing and 
LMP7-subunit-containing proteasome complexes, as well as LMP2 and LMP7 mRNA levels, 
vary strongly and are shown to be dependent on the tissues or cell lines analyzed. Furthermore, 
high LMP2 and LMP7 mRNA levels do not always correlate with high protein levels, suggesting 
a specific translational mechanism which controls proteasome subunit synthesis" (e.g. abstract). 
Thus, absent specific guidance, one skilled in the art at the time of the invention would not know 
how to use antibody assay to assess or determine the extent of differentiation of hES cells as 
claimed. 

Further, the phrase "a culture comprising human embryonic stem cells" reads on a tissue 
or organ culture comprising hES cells. The claims encompass assessing the hES cells for the 
presence of undifferentiated cells in a tissue or organ culture. The specification fails to provide 
adequate guidance and evidence for how to measure the protein level of PODXL, such as via 
antibody assay, in the tissue or organ culture, and whether there would be any difference in 
protein expression level of PODXL between undifferentiated and differentiated hES cells in said 
tissue or organ culture. Tissue or organ culture comprises not only human ES cells but also 
various other cells that interact with the human ES cells and such interaction could change the 
gene and protein expression of the human ES cells in said tissue or organ culture. The 
specification fails to provide adequate guidance and evidence that whether a decrease in PODXL 
protein expression level under the presence of a differentiating agent would be indicative of more 
undifferentiated cells in the tissue or organ culture. There is no evidence of record that shows a 
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decrease in PODXL protein expression level under the presence of a differentiating agent would 
be indicative of more undifferentiated cells in the tissue or organ culture. 

For the reasons set forth above, one skilled in the art at the time of the invention would 
have to engage in undue experimentation to practice over the full scope of the invention claimed. 
This is particularly true based upon the nature of the claimed invention, the state of the art, the 
unpredictability found in the art, the teaching and working examples provided, the level of one of 
ordinary skill which is high, the amount of experimentation required, and the breadth of the 
claims. 

Applicants argue that the Office fails to provide evidence to support the statement "the 
correlation of mRNA and protein expression levels in human glomcrula epithelial cells can not 
be extrapolated into the correlation between mRNA and protein expression level in human 
embryonic stem cells" (remarks, p. 3). This is not found persuasive because of the reasons set 
forth above under 35 U.S.C. 1 12 first paragraph. Examiner cite references Spence et al, 2006; 
Pradet-Balade et al, 2001; Anderson et al., 1997; Fu et al, 1996, Hanash et al, 2002; and 
Frentzel et al, 1993, and demonstrates that expression levels of cDNA or mRNA do not 
necessarily correspond to the expression level of protein and the discrepancy between mRNA 
and protein levels not only occurs in yeast but also in mammalian cells. The correlation between 
mRNA level and protein level varies depending on the tissues or cell lines analyzed. Thus, 
absent specific guidance, one skilled in the art at the time of the invention would not know how 
to use antibody assay to assess or determine the extent of differentiation of hES cells as claimed. 
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Applicants argue that Office only cites one reference (Spence) and the Office must either 
cite a reference establishing the alleged difference in mammalian cells or alternatively provide 
sound scientific reasoning to support its allegation that the yeast data may be extrapolated to 
mammals (remark, p. 3-4). This is not found persuasive because of the reasons set forth above 
under 35 U.S.C. 1 12 first paragraph and the reasons set forth above. 

Applicants cite reference Hara and argue that Hara states that mRNA analysis of the 
spleen and thymus indicated that PCLP 1 was not expressed in the adult mouse, thus confirming 
again a correlation between RNA expression and protein expression for murine PCLP1 (remark, 
p. 4). This is not found persuasive because of the reasons set forth above under 35 U.S.C. 1 12 
first paragraph and the reasons set forth above. The lack of mRNA expression in spleen and 
thymus does NOT mean that there is no mRNA expression of PCLP 1 in adult mouse because 
PCLP1 mRNA is detected in kidney, heart, lung, brain, and muscle of adult mouse. Detection of 
PCLP1 mRNA in adult mice and PCLP1 protein expression in AGM region of a mouse embryo 
does NOT correlate mRNA level and protein level of PCLP 1 . The comparison of mRNAs and 
protein levels of PODXL (PCLP-1) has to be carried out at the same cell type or same location. 

Applicants argue that Office fails to provide evidence or scientific reasoning to support 
the notion that tissue organ cultures comprises not only human ES cells but also various other 
cells, and organ cultures are typically established from post implantation embryos and thus could 
not possibly contain hES cells. The specification indicates that hES cells are obtained from pre- 
implantation, not post-implantation and by the time the embryo implants all hES cells will have 
differentiated into another phenotype (remark, p. 4-5). This is not found persuasive because of 
the reasons set forth above under 35 U.S.C. 1 12 first paragraph and the reasons set forth above. 
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The claims encompass assessing the hES cells for the presence of undifferentiated cells in a 
tissue or organ culture comprising hES cells. If the organ or tissue cultures could not possibly 
contain hES cells, then it is Not enabled to detect undifferentiated hES cells in said organ or 
tissue cultures. Tissue or organ culture comprises not only human ES cells but also various other 
cells that interact with the human ES cells and such interaction could change the gene and 
protein expression of the human ES cells in said tissue or organ culture. The specification fails 
to provide adequate guidance and evidence that whether a decrease in PODXL protein 
expression level under the presence of a differentiating agent would be indicative of more 
undifferentiated cells in the tissue or organ culture. 

Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shin-Lin Chen whose telephone number is (571) 272-0726. The 
examiner can normally be reached on Monday to Friday from 9:30 am to 6 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Paras can be reached on (571) 272-4517. The fax phone number for this group 
is (571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
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USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 



Shin-Lin Chen, Ph.D. 
/Shin-Lin Chen/ 

Primary Examiner, Art Unit 1632 



